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DETAILED ACTION 

1 . The foreign priority document JP 2003-399663, filed on November 28, 2003 was 
received and acknowledged. However, in order to benefit of the earlier filing date, a 
certified English translation is required. 

Election/Restrictions 

2. In response to the restriction requirement set forth in the previous Office Action, 
the applicant has elected group II, claims 11-12. Claim 12 has been canceled and 
claims 13-22 have been added, therefore claims 1 1 and 13-22 are pending in the 
application. Claims 1-10 are withdrawn from consideration. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraph of 35 U.S.C. 1 02 that 
forms the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1 1 is rejected under 35 U.S.C. 102(b) as anticipated by Maeda (US Patent 
5,626,782). 

For examination purpose, the examiner interpreted "the size of the space pattern" 
as the size of the space in the line-and-space pattern, in light of the disclosure on page 
40, line 2 of the specification of the instant application. 
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With regard to claim 1 1 , Maeda discloses a process of forming the pattern 
comprising the steps of: 

- forming a chemical amplification resist on a wafer (column 2, line 67-column 3, 

line 1); 

- selectively exposing the form a latent image of the resist pattern (column 3, 
lines 1-2); 

- performing post-exposure bake of the resist under conditions which are decided 
on the basis of the relation between the temperature of the time for the post-exposure 
baking and the change of the line width or the space of the resist pattern, in order to 
obtain a resist pattern having a desired line width or a desired space (column 3, lines 4- 
8), and 

- developing the resist pattern (column 3, line 9). 

A positive chemical amplification resist may be used (Embodiments 4-6 in 
column 7, line 47-column 9, line 62) and, in such situation, an alkaline developing 
solution is used (column 8, lines 14-15). 

Maeda discloses a positive resist having the space of the resist pattern widened 
with the increase of a PEB time or a PEB temperature, as shown in fig. 16 which was 
reproduced below: 

PATTERN SPACE 



PEB TIME OR PEB TEMPERATURE 
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Maeda discloses that fig. 16 illustrates the relation between PEB temperature or 
the PEB time and the space in the finished resist pattern: the space is linearly increased 
with the increase of the PEB temperature or PEB time (column 9, lines 45-48). 

In the process of forming a pattern, the positive chemical amplification resist (5) 
is irradiated with an electron beam (4) applied in a dimension D1 (column 9, lines 37-39 
and fig. 10). After PEB is carried out for a prescribed time, the resist is developed and a 
resist pattern (5a) has the space D3 predicted from the relation shown in fig. 16 (column 
9, lines 49-52 and fig. 1 1 ), wherein D3 is larger than D1 so the dimension 11 is finer than 
the minimum resolution (column 9, lines 56-58 and fig .11). 

Maeda further discloses that the post-exposure apparatus (50) comprises input 
means (32) for inputting the relation between the PEB temperature or the PEB time and 
the line width or space of the resist pattern as finished, calculation means (34) for 
calculating the optimum PEB temperature or the optimum PEB time for obtaining a 
resist pattern having a desired line width or a desired space and control means (35) for 
controlling the hotplate (30) to be capable of post exposure baking the chemical 
amplification resist at the temperature or for the time obtained by the calculation means 
(34) (column 10, lines 5-20 and fig. 21-22). 

Maeda further discloses that in the method of forming a fine resist pattern, the 
chemical amplification resist is post-exposure baked under conditions which are 
decided on the basis of the relation between the temperature or the time of the post- 
exposure baking and the change of the line width or the space of the finished resist 
pattern as to obtain a resist pattern having a desired line width or a desired space, 
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whereby it is possible to obtain a pattern which is finer than the minimum resolution 
(column 11, lines 33-43). 

Fig. 16 of Maeda is equivalent to the graph having PEB temperature along the 
horizontal axis and the size of the space of the line-and-space pattern on a vertical axis 
of the instant application. 

The value of the space size where the pattern is finer than the minimum 
resolution, as shown if fig. 10 and 1 1of Maeda, is equivalent to the point where the 
space size of the instant application reaches a maximum value. 

The temperature corresponding to such value of the space size where the 
pattern is finer than the minimum resolution is equivalent to the optimum PEB 
temperature of the instant application. 

Based on the teachings of Maeda, it is the examiner's position that the 
preliminary PEB temperature and the optimum PEB temperature are identical. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 3-22 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Maeda (US Patent 5,626,782) in view of Uetani et al. (US Pg-Pub 2001/0044070). 
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With regard to claim 13, Maeda discloses the process of claim 11 of the instant 
application (see paragraph 4 of the Office Action), but fails to disclose that the positive 
chemical amplification resist has the composition required by the instant application 

Uetani et al. disclose a chemical amplification type positive resist composition, 
said composition comprising a 2-ethyl-2-adamatyl methacrylate/3-hydroxy-1-adamatyl 
methacrylate/a-methacryloxyloxy-y-butyrolactone copolymer and an acid generator 
(Comparative Example 1 in table 1 , par.0140 and par.0103). This composition shows 
excellent adhesion to the substrate, good resolution and sensitivity (Comparative 
Example 1 in table 2 in par.0141 and par.01 32-01 35). 

The 2-ethyl-2-adamatyl methacrylate/3-hydroxy-1-adamatyl methacrylate/a- 
methacryloxyloxy-y-butyrolactone copolymer in a molar ratio of 2: 1 : 1 (par.0103) is 
equivalent to the component (A) of the instant application, wherein : 

- 2-ethyl-2-adamatyl methacrylate is equivalent to the unit (a-1); 

- a-methacryloxy-y-butyrolactone is equivalent to the unit (a-2), and 

- 3-hydroxy-1-adamantyl methacrylate is equivalent to the unit (a-3). 

Since the 2-ethyl-2-adamatyl methacrylate /a-methacryloxy-y-butyrolactone/ 3- 
hydroxy-1-adamantyl methacrylate copolymer with a molar ratio 2:1 :1 comprises the 
same components as the resins of the instant application and in similar amounts, as 
disclosed in paragraphs 0055, 0084, 0086, 0087, 0090-0094 of the instant application 
and, absent a reason to the contrary, it is the examiner's position that the 2-ethyl-2- 
adamatyl methacrylate /a-methacryloxy-y-butyrolactone/ 3-hydroxy-1-adamantyl 
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methacrylate copolymer with a molar ratio 2:1 :1 has a glass transition temperature (Tg) 
in the range of 1 00 to 1 70°C. 

"[T]he discovery of a previously unappreciated property of a prior art composition, or of a scientific 
explanation for the prior art's functioning, does not render the old composition patentably new to the discoverer." 
Atlas Powder Co. v. Ireco Inc., 190 F.3d 1342, 1347, 51 USPQ2d 1943, 1947 (Fed. Cir. 1999). Thus the claiming of a 
new use, new function or unknown property which is inherently present in the prior art does not necessarily make the 
claim patentable. In re Best, 562 F.2d 1252, 1254, 195 USPQ 430, 433 (CCPA 1977). (MPEP 21 12) 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the chemically amplified positive resist composition of Uetani et al. in 
the process of forming a resist pattern of Maeda, in order to take advantage of the 
properties of the chemically amplified positive resist composition of Uetani et al., such 
as adhesion to the substrate, sensitivity and resolution (Uetani et al., Comparative 
Example 1 in table 2 in par.0141 and par.01 32-01 34). 

With regard to claim 14, Uetani et al. disclose that the molecular weight of the 2- 
ethyl-2-adamatyl methacrylate /a-methacryloxy-y-butyrolactone/ 3-hydroxy-1-adamantyl 
methacrylate copolymer is about 8,000 (par.01 03). 

With regard to claims 15 and 16, the 2-ethyl-2-adamatyl methacrylate unit of the 
2-ethyl-2-adamatyl methacrylate /a-methacryloxy-y-butyrolactone/ 3-hydroxy-1- 
adamantyl methacrylate copolymer (par.01 03) is equivalent to the group of formula (I), 
wherein R is a methyl group and R 1 is an ethyl group. 

With regard to claim 17, the a-methacryloxy-y-butyrolactone unit of the 2-ethyl-2- 
adamatyl methacrylate /a-methacryloxy-y-butyrolactone/ 3-hydroxy-1-adamantyl 
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methacrylate copolymer (par.0103) is equivalent to the group of formula (IV), wherein R 
is a methyl group and R 5 is hydrogen. 

With regard to claim 18, the 3-hydroxy-1-adamantyl methacrylate unit of the 2- 
ethyl-2-adamatyl methacrylate /a-methacryloxy-y-butyrolactone/ 3-hydroxy-1-adamantyl 
methacrylate copolymer (par.0103) is equivalent to the group of formula (VI), wherein R 
is a methyl group and n=1 . 

With regard to claims 19-21 , the 2-ethyl-2-adamatyl methacrylate la- 
methacryloxy-y-butyrolactone/ 3-hydroxy-1-adamantyl methacrylate copolymer with a 
molar ratio 2:1 :1 (par.0103) is equivalent to the component (A) having 50 mol % of unit 
(a-1 ), 25 mol % of unit (a-2) and 25 mol% of unit (a-3) of the instant application. 

With regard to claim 22, Uetani et al. further disclose that the chemical 
amplification type positive resist composition further comprises a nitrogen-containing 
basic compound in an amount of 0.075% by weight relative to the resin (see 
Comparative Example 1 in table 1 in par.0140). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Yoshioka et al. (US Patent 5,968,691) disclose a process of 
controlling the line width of a pattern, said controlling process being represented by the 
flow chart below: 
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FIG.6 

Yoshioka et al. further discloses the relationship between the PEB temperature (°C) 
and the average line width (urn):: 




Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANCA EOFF whose telephone number is (571)272- 
9810. The examiner can normally be reached on Monday-Friday, 6:30 AM-4:00 PM, 
EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/A. E.I 

Examiner, Art Unit 1795 
/Cynthia H Kelly/ 

Supervisory Patent Examiner, Art Unit 1795 



